812 rate in current period was contributed to rapid urbanization in Jiuxiang River watershed. Therefore, some measures must be initiated to achieve land resources sustainable use.
I. INTRODUCTION
Land-use activities-whether converting natural landscapes for human use or changing management practices on human-dominated lands-have transformed a large proportion of the planet's land surface [1] . Land use change is the result of the interaction of the natural environment and human society, and it is also an important manifestation of the ecological environment changes of the earth's surface [2, 3] . Land use change not only has an important impact on regional biodiversity, actual and potential primary productivity, soil quality, river runoff and sedimentation rate, but also is one of the main driving forces of global and regional climate change [4] [5] [6] [7] . In the last 10 years, much more attention has been paid to urban land use/land cover change because ecosystems in urban areas are strongly affected by human activities and have close relations with the life of almost half of the world's population [8] [9] [10] .
Jiuxiang River watershed is located in eastern Nanjing City. Xianlin area in the northern watershed of Jiuxiang River is one of three New Urban Areas in Nanjing, and it is also new economic development space for Nanjing. After a few years of development, the level of urban modernization and urbanization was improved significantly. Xianlin area also gradually developed into a first-class, open-type, ecotype University Town; meanwhile, watershed land use has also been changed significantly. Compared to the region, the watershed is relatively independent natural complex of the earth's surface, and it is also a relatively complete ecological processes unit. Considering the watershed as comprehensive research and management unit is the best way to coordinate resource development and environmental protection. Therefore, in this paper, taking the Jiuxiang River watershed as the study area, the spatial and temporal characteristics of land-use variations were analyzed using multi-temporal remote sensing data and GIS technology, which could provide a basic information for the rational use of land resources in Jiuxiang River watershed. were carried out on the data using Erdas Imagine8.7 software, to obtain multi-band composite images. Rectified topographic1:50,000-scale map of Nanjing city was used as a reference to perform geometric correction on the images, using Erdas Imagine 8.7 and ArcGIS9.3
software. Approximately, 40 ground control points (GCPs) were selected to register the images to the Universal Transverse Mercator coordinate system using a global positioning system. GCPs were dispersed throughout the images, to make sure the RMS error less than 0.5pixels. Finally, by means of the GIS watershed boundaries layer, the territory of watershed was extracted from the images using the 'Extract by Mask' function in the "Spatial Analyst Tools" module of ArcGIS9.3software. A land cover classification system was designed in which multi-source land cover data were reclassified into water, arable land, grass land , images, respectively. This accuracy level meets the standards recommended by Lucas et al [11] . Kappa Index was calculated as:
where N is the number of ground control points; r is the number of land use types; x ii is the total number of verification points of i land use type validation correctly; x i+ is the actual total number of verification points of i land use type, x +i is the total number of verification points divided into type I; K is Kappa index.
b. Land use assessment
Co-registered digital maps were overlaid to generate change maps and transition matrices, and to calculate rates of changes. Two sets of data have been produced a conventional statistical report of areas and its corresponding rate of change ,and the transition matrix, or change matrix, which reports the class-to-class changes observed and its mapping [12] . Once the areas of land use/cover types were obtained for each period, the rate of change, H, was calculated using the following equation:
where U a is the area covered by a given land use/cover at time 1; U b is the area at time 2 and T is the number of years for the period of analysis; U b -U a is the amount of change. The transition matrices were derived by means of the Markova chain property (Eq. (3)) to give the annual transition rates in order to project the trends of change on an annual basis [13] .
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where P is the original transition matrix; H and V are its eigenvector and eigenvalue matrices, and t is a fraction or a multiple of its time span. Conversely, a small amount of man-made areas were reconverted to arable land covers, 
Ⅴ. DISSCUSSION AND CONCLUSION
The Geographical Information System (GIS) and remote sensing (RS) in the assessment of changes of land use have been widely applied and considered as powerful and cost-effective tools for detecting and analyzing the spatio-temporal dynamics of process and patterns of land use/land cover change at local, regional and global scales [8] [9] [10] [11] [12] [13] [14] . Remote sensing could provide valuable and timely information that covered study areas with both position spatial detail and high temporal frequency [15] [16] . The percentage of land use/land cover types were calculated using GIS. The integrative use of GIS and RS technology may play a vital role at the stages of exploration and analysis of local resources, planning and evaluation. Current land use was studied using GIS, satellite RS, and field observations. GIS analysis was carried out to create land use database. Spatially, the land use change in upstream and midstream was relatively minor, but became increasing significant in downstream. In upstream, midstream and downstream, construction area increased from 3.14 %, 4.09% and 8.12 % to 3.60 %, 6.37% and 11.45 %, respectively, while arable areas decreased from 8.06%, 15.90% and 10.90% to 6.74%, 11.13% and 1.66%, respectively.
Urbanization process and subsequent land use change driven by economic development and population growth. In order to achieve the sustainable use of land resources, policy makers should consider appropriate adaptation options, based on the past and present land use changes. Above all, land use planning should be made to protect water bodies, wetlands, vegetation, and eco-environmentally sensitive areas. In addition, the density of construction land should be restrained, and some engineering measures must be initiated to repair degraded area, including urban afforestation, pollution control.
